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缩 写 词 表  
 
APC anaphase promoting complex 促后期复合体 
APS ammonium persulfate  过硫酸铵 
BSA bovine albumin serum  牛血清白蛋白 
CDK cyclin-dependent kinase 周期蛋白依赖性蛋白激酶 
CIAP calf-intestinal alkaline phosphatase 小牛小肠碱性磷酸酶 
co-IP co-immunoprecipitation 免疫共沉淀 
DAPI 4',6-diamidino-2-phenylindole  4,6-二脒基-2-苯基吲哚 
DMSO dimethyl sulfoxide  二甲亚砜 
DNA deoxyribonucleic acid  脱氧核糖核酸 
dNTP deoxyribonucleoside triphosphate  脱氧核苷三磷酸 
DTT dithiothreitol  二硫苏糖醇 
E.coli Escherichia coli  大肠杆菌 
EB ethidium bromide  溴化乙啶 
EDTA ethylene diamine tetraaceticacid  乙二胺四乙酸 
GAP GTPase-activating protein  GTP 酶激活蛋白 
GFP green fluorescent protein 绿色荧光蛋白 
LB luria broth medium  肉汤培养基 
MBP maltose binding protein 麦芽糖结合蛋白 
MEN mitotic exit network  芽殖酵母中有丝分裂退出信号途径 
MPF maturation promoting factor 成熟促进因子 
OD optical density  光密度 
PAGE polyacrylamide gel electrophoresis  聚丙烯酰胺凝胶电泳 
PCR polymerase chain reaction  聚合酶链式反应 
PMSF phenylmethylsulfonyl fluoride  苯甲基磺酰氟 
RNA ribonucleic acid 核糖核酸 















SIN septation initiation network 裂殖酵母中隔起始信号途径 
SPB spindle pole body  纺锤体极体 
TE(Tris/EDTA) Tris/EDTA 缓冲盐溶液 
TEMED N N N' N'-tetramethylethylenediamine  N N N' N'-四甲基二乙胺 















































里，在有丝分裂的后期还定位在纺锤体及 SPB 上。 
我们的前期研究发现，dnt1+缺失的细胞长度变长，说明 dnt1+可能参与了细
胞周期调控。本研究通过遗传学实验确认了 dnt1+对于细胞周期的调控主要发生
在 G2/M 期，而过量表达及异位表达的结果显示，Dnt1 表现出一定的剂量效应，
并且只有核定位的 Dnt1 才能促进细胞周期进程。进一步研究发现，dnt1+缺失导





变体的拯救也同样依赖于 Wee1。虽然前人的研究显示 cpc2+缺失也能引起 Wee1
水平上升，但两者对细胞周期调控的机制并不相同。Cpc2 定位于核糖体上，从





























第一章     前言 
 1
A b s t r a c t  
Previously, in a screen for suppressors of the SIN mutants, we identified a novel 
nucleolar protein called Dnt1, whose null mutation can reverse the 
temperature-sensitive phenotype of cytokinesis mutants. Localization studies showed 
that Dnt1-GFP is localized in the nucleolus throughout the cell cycle. In anaphase, 
Dnt1 also localizes to the mitotic spindle and SPB. 
Our preliminary examination showed that mutants lacking dnt1+ displayed an 
increased cell length at division, suggesting the existence of a specific cell cycle 
defect. In this study, through genetic approaches we confirmed that dnt1Δ cells are 
defective in the G2/M transition. The results of ectopic expression and overexpression 
of Dnt1 suggest that dnt1+ is a dose-dependent mitotic regulator and could accelerate 
cell cycle only when it localizes in nucleus. We also found that the G2 delay caused 
by dnt1∆ was not dependent on the activation of DNA damage checkpoint or the cell 
cycle arrest induced by defective RNA splicing. 
Our genetic and biochemical studies showed that protein level of major mitotic 
inhibitor Wee1 was increased in cells devoid of dnt1+ and the rescuing effects of 
dnt1∆ on cytokinesis mutants was dependent on presence of Wee1. It has been shown 
that the protein level of Wee1 is also increased in cpc2+ deleted cells, but it seems that 
dnt1+ and cpc2+ regulate cell cycle through different mechanisms. Cpc2 localizes on 
ribosome and controls the translation rate of Wee1, while Dnt1 is not a component of 
ribosome. 
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生物一样，通常可分为四个阶段： G1期(Gap phase 1)，S期(Synthesis phase)，



























影响[4, 5]，并且单独存在的 CDK 分子是没有激酶活性的，其必需与调控亚基——
细胞周期蛋白（cyclin）相结合才具有激酶活性。细胞中存在许多不同的细胞周
期蛋白，可以在细胞周期中的不同时相与 CDK 结合，形成复合体，对不同的底
物进行磷酸化，从而推动细胞周期的有序进行[6]。此外，CDK 还受到 CDK 抑制










1.2.1 G1 期的调控 
在进入 S 期前，Cdc2 受到 Rum1 的抑制，活性较低。Rum1 作为 Cdc2 抑制
因子，其蛋白水平在有丝分裂后期开始上升，G1 期保持恒定。Rum1 可以抑制
Cdc2-Cdc13 和 Cdc2-Cig2 的激酶活性，并且介导了 Cdc13 的降解[14, 15]。在 G1/S
期转换时，Cdc2-Puc1 和 Cdc2-Cig1 磷酸化 Rum1，使 Rum1 被降解[14, 16]。此后，
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图 1. Cdc2 周期特异性调控的模式图 
Fig.1 Models of cell-cycle-specific regulation of Cdc2. 
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